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rectilinear movement; but apart from this, the 
use of the word “rectilinear” here is a petitio 
principii of the grossest description. How can 
we say anything about the adaptation of the 
bones to rectilinear movement until we have the 
concept of what rectilinear motion is? 

This leads us to the consideration of the more 
metaphysical parts of the book. Frankly, we 
disagree with the author on one or two funda¬ 
mental points. He protests against the absolute 
as an illusion—even against what we may call 
the special absolute; we believe, on the other hand, 
with Bradley, that in a certain sense the absolute 
does “precede,” or is involved by, the relative. 
At the same time, we may fully admit that 
concepts are formed by a psychological process, 
and that there is no realisation of an absolute, in 
the same sort of way that we cannot realise the 
arithmetical continuum as we can the numbers 
2 and 3. Again, the author just touclies on cases 
of illusion, insanity, and complete hallucinations; 
saying of the latter that “fortunately they seem 
quite rare.” Doubtless this is fortunate, in one 
sense; but to ignore them without attempting to 
give a philosophical explanation of them is merely 
a confession of failure. However, we must agree 
to differ on metaphysics for the present, and be 
thankful that so much has been done recently to 
clear away fallacies and quibbles, and bring the real 
problems of philosophy into view. 

The translation reads well on the whole, and we 
have only found one misprint of importance: on 
p. 321 “vertical” should be “vortical.” On p. 17 
the account of Russell’s “vicious circle ” analysis 
is not clear; whether this is the fault of the author 
or that of the translator we cannot say. What 
Russell has pointed out is that we are talking 
nonsense when we ascribe to a class of classes a 
defining quality which characterises its members : 
for instance, to speak of “the number of all 
numbers” is as nonsensical as to say “the animal 
comprising all animals.” Similarly, *there is no 
“class of all classes,” and this is the most 
important example of the theorem. G. B. M. 


PHYSICAL CHEMISTRY OF MOLECULES. 
Molecular Association. By Dr. W. E. S. Turner. 
Pp. viii + 170. (London: Longmans, Green and 
Co., 1915.) Price 5s. net. 

E progress of chemical theory has been con¬ 
nected in an intimate way with the study of 
the complexity of molecules. By the introduction 
of Avogadro’s hypothesis the determination of 
molecular complexity in gases was reduced to a 
comparatively simple problem. The development 
of the osmotic theory of solutions provided a 
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theoretical basis for the interpretation of the re¬ 
sults obtained in the investigation of the vapour 
pressures and freezing points of solutions. In 
so far as dilute solutions are concerned, the pro¬ 
blem of molecular complexity is partially solved 
by the application of osmotic methods, although 
the question of the association of solute and 
solvent in the same molecule does not lend itself to 
attack in this way. When we pass from dilute to 
concentrated solutions or liquid mixtures, the 
problem acquires an entirely different character. 
For such mixtures there is no general guiding and 
reconciling principle such as is afforded by the 
hypothesis of Avogadro. The same difficulty 
confronts us when we deal with pure liquids. The 
methods available for the investigation of the 
molecular condition of pure liquid substances are 
entirely empirical, and the value to be attached 
to the various methods which have been proposed 
is at present largely a matter of personal opinion. 

It is with the dependence of the complexity of 
the molecule on the nature of the constituent 
atoms, and on the forces which act on it, in so far 
as these forces are modified by changes in tem¬ 
perature, concentration, state of aggregation, and 
nature of the solvent, that the author’s subject- 
matter is concerned. One chapter is devoted to 
the molecular complexity of gases, two to the com¬ 
plexity of dissolved substances, and three to that 
of pure liquids. 

The molecular condition of pure liquids has 
attracted a great deal of attention in recent years, 
and the literature of the subject has attained to 
such dimensions that a summary and critical sur¬ 
vey of the methods involved is particularly oppor¬ 
tune. Molecular association has been the theme 
of the author’s own work for many years, and it 
is therefore quite intelligible that the monograph 
is not a mere compilation of facts and hypo¬ 
theses, but represents an extensive, well-ordered, 
and closely reasoned discussion of the salient 
features of the subject. 

In an appendix, which runs to forty-four pages, 
the author gives a tabular record of the results of 
the investigation of the molecular complexity of 
dissolved substances. As a table of reference this 
should be found extremely useful, and its com¬ 
pilation adds materially to the value of the work. 

Comprehensive as the monograph appears to be, 
there are certain noteworthy omissions. For in¬ 
stance, the reviewer has looked in vain for any 
reference to the determination of the molecular 
complexity of dissolved substances by means of 
the lowering of transition temperatures. Such 
investigations afford information relative to the 
molecular condition of substances in concentrated 
salt solutions. Although limited in their appli- 
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cation, these measurements afford results of con¬ 
siderable interest, and according- to the writer’s 
experience the transition-point method is capable 
of the same degree of accuracy as the familiar 
method of freezing-point depression. Notwith¬ 
standing small deficiencies of this nature, the book 
must be ranked as a valuable contribution to the 
series of monographs on selected chapters of 
physical chemistry. H. M. D. 


THE FUNDAMENTALS OF THREE-COLOUR 
PHOTOGRAPHY. 

Three-Colour Photography: with Special Reference 
to Three-Colour Printing and Similar Processes. 
By Arthur Freiherrn von Hiibl. Translated by 
H. O. Klein. Pp. 138. (London: Percy Lund, 
Humphries and Co., Ltd., 1915.) Price ys. 6 d. 

T HE scope of this volume is much more 
limited than the title might be supposed 
to indicate. The author deals with the theories 
of light and colour so far as concerns the subject, 
and in a thoroughly practical way with the sen¬ 
sitising of plates, the making and choice of colour 
filters, and, the choice of inks, but the actual 
printing processes themselves are barely men¬ 
tioned. Screen-plate processes, such as the use 
of autochrome and similar plates, are not dealt 
with. We have therefore a treatise on the funda¬ 
mentals of three-colour photography. We must 
first express our disappointments. At page 95 there 
are eight absorption spectra, showing the effect 
of each dye in two concentrations, but we cannot 
find any indication as to the dyes to which these 
spectra refer. There are references to “Supple¬ 
ment IV.,” a coloured plate which should contain 
some most interesting results, but the plate is not 
anywhere to be found. At page 80 we are told 
that “for accurate work it is necessary to measure 
the densities with the aid of Marten’s polarisation 
photometer,” as if this were the only instrument 
suitable for this purpose, or the only accurate 
photometer applicable. Of course, there are many 
forms of photometer available, and not everyone 
would prefer the Marten instrument. 

Having said so much, we have nothing to 
express but a vivid appreciation of the value of 
the treatise. The formulas given are not in¬ 
numerable, but they are the select few chosen 
by one who is thoroughly conversant with the 
subject. It is interesting to note that the author 
is not one who struggles after theoretical perfec¬ 
tion at any price, as some seem to do, perhaps 
because of their want of acquaintance with the 
practical side of the art. He says quite clearly 
that three-colour photography is based upon sound 
theoretical principles, and fully justified from a 
theoretical standpoint. But on the other hand, 
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it is more or less immaterial whether or not the 
photographic colour analysis is absolutely correct, 
and that “fine-etching or retouching is the 
greatest factor in solving the problem of three- 
colour process work.” One may be rather sorry 
to see so high an authority take up such a posi¬ 
tion, but he justifies his opinion -with regard to 
inks, by pointing out that the theoretical inks are 
so “very bright and fiery,” that the colour scheme 
is very sensitive, and therefore the slightest error 
in the balance of the pigments makes it impossible 
to produce, neutral greys or black under ordinary 
printing conditions. The use of a pure yellow, 
an almost blackish blue, and a very deep red 
allows of slight variations in their proportional 
intensities without greatly influencing the result, 
and are to be preferred, although they reduce, to 
a certain extent, the range of colours that can be 
reproduced. Moreover, artists use blackish (not 
pure) colours, and the “colour magnificence of a 
painting is not due to the use of brilliant pig¬ 
ments, but to the effects of colour contrast.” The 
pigments of modified colour have the further 
advantage of being less liable to change on ex¬ 
posure than those that more nearly approach the 
theoretical requirements. In spite of this apparent 
qualification of the indications of theory pure and 
simple, the theory is and remains sound, and it 
is only the uncertainties of practical work that 
require a little concession. C. J. 


MEDICINES AND THEIR MANIPULATION. 

(1) The Extra Pharmacopoeia of Martindale and 
Westcott. Revised by Dr. W. H. Martindale 
and W. W. Westcott. Sixteenth Edition. 
Vol. i. Pp. xl+1113. Price 14.?. net. Vol. ii. 
Pp. viii + 469. Price 75. net. (London : H. K. 
Lewis, 19x5.) 

(2) Squire’s Pocket Companion to the British 
Pharmacopoeia. By P. W. Squire. Second 
edition. (London : J. and A. Churchill, 1915.) 
Price 10s. 6 d. net. 


( * I 2 ) r THE first volume of Martindale and West- 
J_ cott’s Extra Pharmacopoeia contains all 
matters relating to the chemical and therapeutic 
properties of those “ extra-pharmacopoeial ” 
chemicals and drugs which have attracted particular 
attention in the medical world. It includes details 
of their manufacture and modes of administration, 
their medicinal uses, pharmacy and solubilities, 
and references to current literature. This volume 
also contains, inter alia, a chapter on vaccines, 
supplying much new information, the section on 
organo-therapy, the supplementary list of drugs, 
and a list of the most potent antiseptics based on 
researches by the authors. Volume ii. contains 
the latest methods of assaying and testing 
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